The spectral code BETAS computes plasma equilibrium in a toroidal magnetic field B = Vs x Vie with remarkable accuracy because the finite difference scheme employed in the radial direction allows for discontinuities ofthe flux function fr across the nested surfaces s = const. Instability of higher modes in stellarators like the Heliotron E can be detected in roughly an hour on the best supercomputers by calculating bifurcated equilibria that are defined over just one field period. The method has been validated by comparing results about nonlinear saturation of ballooning modes in tokamaks with numerical data from the PEST code. (Fig. 1) . The mode structure is complicated because numerous sidebands combining harmonics that are less obviously resonant appear. More specifically, one example with toroidal wavenumber n = 3 has been studied in detail to verify its close correlation with linear stability analysis of a similar case performed some time ago with the PEST code (7).
By now many three-dimensional codes for the calculation of toroidal equilibrium in ideal magnetohydrodynamics have been written (1) (2) (3) (4) . Most Betancourt (5) , which introduces truncated Fourier series to describe the dependence of the unknowns on the poloidal and toroidal angles. This code has exceptionally high resolution because of the finite difference scheme that is used in the radial direction. The minor radius R of nested toroidal flux surfaces is evaluated at mesh points in the variable s, whereas the multiple-valued flux function a/ and the corresponding rotational transform t = (s) are evaluated at midpoints of the mesh intervals. This permits current sheets of weak solutions to be captured accurately by discontinuities in i1 or Rs because derivatives of 4i with respect to s do not occur in the energy integral (6) .
The spectral method provides no specific rules for extrapolation of results to zero mesh size, but numerical data suggest that on crude grids the truncation error decays faster than the square of the mesh size. Sensitivity of the finite difference scheme in which /i is evaluated at centers of mesh intervals leads to limitations on the iterative scheme determining the location of the magnetic axis, but that problem is overcome by keeping the innermost flux surface at a safe distance from the axis. High resolution of the new code offsets these difficulties, and reliable answers can be obtained without adding artificial viscosity. In particular, realistic numerical analysis of nonlinear stability becomes feasible on fixed meshes of as few as 30,000 points, for which computation of the solution requires only 1 hr on the Cray X-MP/48 at the San Diego Supercomputer Center.
For stellarators the spectral code is most effective in studying instability of higher modes over a single field period. (Fig. 1) . The mode structure is complicated because numerous sidebands combining harmonics that are less obviously resonant appear. More specifically, one example with toroidal wavenumber n = 3 has been studied in detail to verify its close correlation with linear stability analysis of a similar case performed some time ago with the PEST code (7) .
Bifurcated equilibria for the Heliotron E stellarator demonstrate instability of ballooning modes over one field period throughout the range 0.04 c 8p < 0.10 of the average plasma parameters = 2p/B2. For large 8, the mode structure tends to become less resonant, so that the dominant sidebands have relatively low wavenumbers and ripple is more pronounced far from the major axis. Fig. 2 satisfactory range of f. Comparable calculations for tokamaks serve to validate these conclusions. It would be desirable to upgrade the performance ofthe code and to apply it in a search for better specifications of future experiments that should meet strict requirements concerning stability, transport, and the existence of good magnetic surfaces.
